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(54) GROUP HI NITRIDE-BASE COMPOUND SEMICONDUCTOR LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an inexpensive and long service- 
life semiconductor laser where no ununiform light emission due to 
exfoliation of a positive electrode or the like is caused and a threshold 
current is stably low. 

SOLUTION: Lead electrodes 14, 16 are coated on an upper face (front 
side) of a sub mount made of aluminum nitride (AIN) through vacuum 
vapor- deposition of Au/Mo. A metallic layer 1 5 made of nickel (Ni) is 
formed onto a lower face (rear side) of the sub mount 1 0. A 
semiconductor layer 100 is directly joined to the sub mount 10 by a 
solder material (1st conductivity type material) 1 1 or the like made of 
indium (In) directly connecting a positive element 106 to the lead 
electrode 14. The rear side (on the side of the metallic layer 15) of this 
sub mount 10 is directly joined with an upper face of a heat sink 19 
made of copper (Cu) with a solder material (2nd conductivity type 
material) made of In/Sn whose melting temperature T2 is about 117° C. 
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T^y^ns^y 5'/f2/7'S©i|iifl:i'- jficfcn 
l o m m*f^co]Ea;1li: SrJfr u 

'><t<H^y^!>A (in) fc*^ i mmmt&vz <t 

& 2 i»mte*m<oB&j£ia«T 2 j; 9 ^m^^^t&wmk 
CW*«3j Htria^^sra, 20 

Ah-.-, Ga. In, N (O^x^l, O^y^l, 
Ogx + ySl) J: 9 ^&£;ft,TV^r 5 

fc5 r. <fc Sr#mt-rslS*« 1 3 »flr*t*» 1 

«k:sb*<b iii&£fts4fe%fc£4fe¥3M£i — if, 

7^ ^Iti:, 30 
5 u mHTT-fc5 £ £ «:«MKi iTSIjt^S 1 IbWm^ 

— !fo 

5 wfsma* i m^mmn mmm^m^^m^- u 
[at*?! 7] Ems, Amis, y — k««, xte-?-:/ 

y T'x v(Mo) S:frA/«#AJ: 5 TBriSSffO** i t 

zw& t i nmm&m e nmt^t^ 1 gctciaft 
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£*tr ^5 r t zwrnt tz> if *js 8 jciaaro 

»4> Btri2jES®#jff(ciaa^ix?,if6i»W5N-<o'>/<c< i ii 
-gB#»i. ^n^K, ^fc;T/u=- (a 1 
N) . ^123^^ (S i C) , Xte^V (si) J;») 

^ s ttx ^ 5 d t i: -r 5 1**^ 1 nmmxm 9 

1] H&ISjESfiitt, ov'^A (Rh) > = 

(Ni) , f. (Co) , /Uy^-^M. (R 

u) , 6^ (Pt) x /<7'^!)A (Pd) , & (A 
u) . *!Jyf> (Mo) , Xli. Cixe<o^jB5c*» 

^jx-cv^ - 1 Sr^m<t-r-5is*^i nmm&mi o<n 

[3SeS«l¥*fflfcE&K] 
I0001] 

[»w«>«-t-«a»»»] s««Djbtc 111®= 

v 1 >- ^ -> a ^^^^T-^V^-f V^$ttS7 iJ 
10 0 O 2 ] 

tt^^y yT'fyT'froflftl,- fir «HJx 
tf> ^BB#fF^ r^ggsp 10-200213 : mt# 
U^A^^fti — -tf-'j (EAT, rmWll ts5, ) 
^ffl4#?F<a^ r^BflSp 10-233549 : ^•fb^l 

rj («t. r Btjesj 2 j two a ) mzmm 
[0003] ^ix(b(D^m<mwF^nx'^ m.m&m-tz> 

f- v is— bs* £ nx v > s 0 

[0004] _hiEomi0iinciovvTii, ±tewy-r 

Yif^-f^ ls-y%:ftotLtb<n¥mttb UAu S 
ffl^tvTi/^o Z.(OmttM&.<Dmi<^ (2 0 0 

[0005] (^^*^(k*f*) : mmmnmm m 
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[0 0 0 6] ±IBa>2fl=<D^|IB«Fff^«(ctt»if 

[0007] reo«ttfl6*a«t?tt, -jjg^, iBmmt 

<<ClttttfftfeftV^ (T1>T2) fcVNpffl^^foyh 

rcoSSl L-Ctt, Au^, Sn^, 

SfcVMi, AuSnWiM (Tl) <OiSl^ffltfd? 20 

[0 0 0 8] TTl>T2j /&£©J^Olg^£ Lt 

[00 0 9] V^-rp V Hit — hv-v^lffl^^ 

H3o fi£oT, ^co fTl>T2j riJS»J»f4*#^Sft 

Till. ^tt-hv'y^xi^fA^Sft^^ 
^fflVN^n^^2«Stt«-^St^^T2 c fc^ fc, + 

[0010] ;:;ft&<D«*K:j:0, a«tt*fc*5V^r, 
#) SriatBK. a>o, m& (Ti) <oi9;v^ffl#as_h 

[001 1 ] 

«x.tfl - 5 #* m8*t#*fc*<RIH,fc»^«|c 
tt, Au^. Sn^, *V*«\ AuSn/^m§ (T 
1) Oi«VMf£ffl«-S:JilB<o*iW«tt*fWiU-r««-r 
^-tlCiot, «T*>«*RIJB '(B8JHjai-3) 

[001 2 ] (B3S^ 1 ) A u S n <Omt£m& (Tl) 50 
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row, *fi*^*a*-ci»a (srik 
«) ^tbfe^ic. ¥-m&m bms$) tmim 

[0013] (ffllH^ 2 ) A u S n _h!2<Dfg 1 mM 
[0 0 14] *fc, -bfB<D»l«ia*«r#|iihXtt«*'*"5 

x.^>na 0 roo^&fi, -pz/^vis b&mm-t z>m&\z 

[0 0 15] fip*> % ^©«fc#jfeKlJ;fttf, ^tNg (;* 
[00 16] L^Lfta«6, r^tKftlftiBW^jEWtt^^ 

fflt^t^^ii, ^ n e> w ^ ^° ^ y y ^i^it ^ 

cd<S=i^ Mfc;^ *K«p*©X**iRi±dS|a.***tSi: 
[0 0 17] -hiB<7)^jS^^gt-ra/ci6tC^ 

[0 0 1 8 J 

«o^S»»JB*aJii-5r. tic J; f9^^tt, -y-^^^ 
57 y y^y^fflco^Wflcu— ffK*Jl^T, 



( 4 ) 



200 1-230498 



o^mffljicflgfiE$ttfcft/hffixtta/hs^ i o a mam 

-f A (in) Sr$A/«SE 1 mn&ttft\c X 9 SVMcB: 

10 0 19] fcfcU ±EOEtt«tt, &fLt*fiS 

mHlT'fcott^ ±lfi^l<o^a^J:0. 10 
[0 0 2 0] *fc. fg2<D^|£fi % JilEcDfg 1 <D^&fc 

[0 0 2 1 ] ff3^S«:. -bK©*lXf4*2 

li-.- y Ga, In, N (OSxSl, O^y^l, 0 
[0 0 2 2] 4fc, ^4tf)^&fct, _hia<£>fgl7??3g3?3 20 

So 

[0 0 2 3] *fc, 15 0?^ 1E^1M^4 

[oo2 4] *fc, me<D^st^ ±m<om i Tsmm 5 

xX(Sn)Xttft(Pb)*4*S*5ri:-CW. 30 
[0 0 2 5] *fc, S7^(t _kIE<D|gl7!;MSj!6 

ofpj^^ioo^atcjoVNT. je®®, ais, y — K 
[0 0 2 6] ms<o^gst\t % ±eo«i7»sfl|7 

[0 0 2 7] *fc, !9(Ofglt JiEO»8<Z>^S|C 

[0 0 2 8] £;Tc, fgl O^fgl^ -hf5<£>g§ l 7!;M|g 
:7i — a, i^y^^^ h*c0S*f<O^&< 1 1> 50 



<^t-^5r^t^y>\ g{bT/US~*A (a 1 
n) % mt&m (s i c) , xn^>v (si) x. t> 

[0029] 5Sjc % iii co^Sf*, ±ia<z>gs i nmm 

(Rh) , (Ni) , zis<;vh (Co) , /Ux 

(Ru) , 6^ (Pt) , ^v^A (Pd) , 
4 (Au) , ^^ry (Mo) , Xtt. 
7c*^rt^ft< ifc l«BH±<o**S:^ftf^J: 

i*t5iftv^ D «Jba^«K:J:9, jffiGaaUBfrtfft 
[0 0 3 0] 

*±y — K««t. jE®ffi^op B i(c^-rs^^^^ y ^ 

[oo3i] *fc. Jtiaom i 
Eftffi<o*j*a*^»*i*tt5 0 Sot, jEm^o 

[0 0 3 2] ^^^AdnJfi^ffl-CtJtiSW* 
[0 0 3 3] »2*«4#J»*U-Ctt, ^ftG^tt 
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m irLTf*. M&tf. I n/S n^^3t^f,tL-5„ ^ 

XMM L T L * p Stt^M < ?£ 5 „ 
[00 3 4] *«Sco¥II!fl5<D*/His, ft/hg, 

«i5 w mUiT£-f Srir^itSL^. i;ft,tc<fc «? . L# 

[0 0 3 5] * l DMMiirafc:, HI-, **(Sn) 

Xtt»<Pb)«raa*$fi-S-B:5ii:Jcj:9, IS 1 *m<4 

[0036] iE«te, ^ti, y-Kms, d-:/ 

#W'>&< £4>-g|5#£:^y :^v(MoK Xtt^ey^ 

[0 0 3 7] #«»©¥ffiSS£*|fnCilSS<©_hai 

[0 0 3 8] -*U£j;tK i<o««ia*J«i^ik:*«n? 
^«fMBX3lHF^fl[^V^lt>. 
fc^Sr-tf-^Vfrv-hKljEflfc, Sfcife, *>o, 2?£ 
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[0 0 3 9] £fc, x.y^->ymcX VMtii&tltc^m 

frm(owm&mtb\cMi&-tz>z. tic* rwfflas 

[0 0 4 0] Sfc, JilE<7>±ffi<D 5 ' 

[0 04 1] ifc, -hlBwf-y^^v hf?<oSW4Ssjd 

^V-lr^evK ^kT/us -r>A (a i n) , J 
^^ttv'y=>>- (S i) t$i>mifbix2, 0 Ztibotmi: 
MiRi-Z^t\cX 9. ttttl!Q0jgfea*Bt>.il:-?£££IHl« 

[004 2] Sfc. jE^Sro^iJ-A (Rh) , ^j/^r 
* (Ni) , n^/U-h (Co) „ (Ru) , 

(P t) , a«9S?^a (Pd) . Xtt, 

*7c*orto*-ft < 1 1> i mmsi±<v4tmz$/vtz&& 

[0 0 4 3] iEm^5:^S#3t(c-r5#-g-, -5tcd 

rt®HI^ (Au) Xtt^ (Au) £^7ufc-S-&§Tffl 
v>tttf s ^ (Au) tt«ie3WtK:«H'Cv^5fc»e>*v^* 

[0 0 4 4] *!)/f> (Mo) fi-f^^^A 

(In) ^ (Au) <0-^-r i^u— v/a V$rg5Jl:-r5^ 

[0045] jfti, zixb<Di?m • synn, M<HA 

I. Ga, I n i - , - , N (05x^1, O^y^l, 0 

5. *fc, Mtr. IIIKtc^O— gpfi, (B) , 

^yj'A (Tl) fStMtt6< > tt« (N) 

C0-SC5ry> (P) . flt^ (As) , 7yft> (Sb) , 
t*^^^ (Bi) tt*MttaV\ 
[0 0 4 6] ^*«:ttS<0<**aysfc«:, f7 7 

-rr, ^.f^/K ->y=v, «<b^y=>, S6fkffi«&, 
ywk^y^A. mtxvtJ*. mt-^^^^^^^ @? 
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it^l/tf^^ Btffctfy ^A^-^^A ( L i Ga0 2 ) N 

Sft^e^fy (MoS) m<ntt&&m^z>ZLb&T*Z 

[0 0 4 7] 

hi a. **iiQfi«»c*5*ta nuns 
ft:»*fls*4fc*»*u— if i oo (ejit, HUc r^gjftc 
jfiooj fcf5«A#t8. ) Ogti^iS: 

1F1 0 Of*. f77^+i«10 1, 

io5. lEmm io6, so^ss 1 o 7 £ 9 #f/#£;fr 

[0 0 4 8] 3tftT/US-*A(AlN) ±9»/*£tbfc1>- 

zf-rV^ h 1 oco_b® (^fiij) iES^io6£g 
«*ixa-<#y-K*fiii 4t s ikmmi 0 7 tmmz 

*t5^#y-K««l 6**, ttlftlAu/MoSrlS 

K10<7)T® («« Mfc*, -y^(Ni)±-9]E£5&JIB 

[0 0 4 9] ±&<D*m# 100lt -^OiE«^ 

1 0 6 ty-KlSl 4 ^SrigftS^-r^-f >WM1 
n) «t 0 j&s m 1 AtS 1 

Km* 1 6 t ^ff^®^5^cote^#mtt 

(^fflfl-) 1 3 <btCj;oT, V 1 0<D_k 

[00 5 0] *fc. If 1 0 0*S««H«**v 

tzy-y^v v h 1 o^sias 1 srai) $p?(cu) 
M^e— hv-v^ 1 9<d±®^, MlgT2jj*i 1 

7t(OIn/SnJ:!)toWtt (» 2 1 

2fc±9B»»»£jh/r^5. 

[0 0 5 1] 02lt ±E<0##«:ix— oo« 
»Wi0tfcS o if^r-f ir&Ki o io_btc(i, ^ 

fcT/I^-^A (A1N) ^fiK5/^77Sl0 2iS« 40 

S£ix-cv^ 0 Mlc-e^Jhfcte, i/y ^Xsi) K— :/<o 

GaN ^b^^tyriSn' AL . . Ga* , 9 

[0 0 5 2] MtC^CQ_Bci^ ^*POfiSffi3S3tSl^— 9 s 
[0 0 5 3] Z<Df£V£J§ 1 0 4<DJLfcltt\ -^^v^A 

(Mg) K — ^pSAlo. , 2 Gao.eaN 7!>>£>/&6 P 9 * K 
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5pSil0 5«^ti^ o jgfc^ nSH03 
«\ -h** (pSll0 5l) frh<n>^y^l/{f\c& Y)^ 

[0 0 5 4] CD* hy^^Alt, « 

1 0 6 5 jEWBffl lfioeifi, 

10 R)|fi3 0 0 0A<DB5;5rA(Rh)J:D*9, EtI*-2 
S 1 0 6 214, BSi5«j3 0 0A(OAu/MoJ:^5o 
[0 0 5 5] *fc, §A«Sgf(Oft|ifi, ±120^3/^- 

tt-LKlftttlil 0 7*^-^»sRfc»rit**frv^5 (ir 
20 «10 7^^TV^ o ^t, IEtSl0 6^Al 

£vM£»racKanc«ji mm) ztt,x^z 0 

[0 0 5 6] H3te, ±1R<0^m»^—f 1 0 OOTt 

o [cm i i l^iagufd^, t^^F 
i oco«aw*»fffiia (a) &u«FfiSH (b) -efe<5o 

[0057] 04, @5 — if i o omm&r 

30 ^f^»>yM0^Sffi (Hi, @3©¥ffia) £B 
1 0 0^:tt«*S^^TV^5^^ fc-hv^^ 

1 9 <bf4g*^^^TV^^V^ 0 

[0 0 5 8] *H 4 . H 5 &M^<D¥~m$$ 

guno^ftcJB (p^y^^hiio5) i;A74<- 
^fc46r-fc^> 0 ro«pco^*fru— if i o o^itsi 

[0 0 5 9] -^- > *JBlHJ6«4:^Ms|i»*t LtK 
f^^ix, }s i 0te«ttH3fe*nfc*W*(cu— 

if l o 0(Da«H*4fctt**-t-«S;W*»riBH*Hi 2 
tr^i- 0 ^<^Jt«»*i: ir^^ti/t^L — ifi 
0 0 te x jb|E<7)^ l *J60iJco^fl: u — if loot f^— 
OtWCfcS^, ^ffl21, 2 3*d*5V^Ttt, ^^S^f 
i:^Au/Sn^ffl$iiTVN5o 



( 7 

11 

[0060]iai3 N Igl4ti, *mtt ^ if 1001 
HI 4, B5tR«l^ Blfftfrh GKfl*»b) 

»j^^T^1^y-7 £ V h 1 0 te, U— if 1 0 0 

[ 0 0 6 1 J #0 l 3 x 0 1 4 fcl^rBHc, #g:g0>«S 

10062] *ss i mmmc^^xu, m i —0 5 

Ufc«Kl**f|cu— if 1 0 0W^!?A(In)J; 

[0063] m 2 ^js^i) a e «t, 2mmm<D 1 
nmmkmmk&ifa^mfc^—v 2 ooosiB^i 

Sttil 0 4^^^it5*IW«}t JglH 

MW<d\s- -if 1 oo^ifriis^m^i:^^ 
if 1 0 0 t<o^:#&Sl»ds*v^*f*:JBfcov^ 

[0 0 6 4] if 2 O OO.pIl 1 0 5 0_k{RiJCDiB& 

^sB^tt. it«i 0 6 tmmcm£<Dmmm2 10& 30 

iCte, l^g#te/TtnlK-/0'>y ay (Si) S 

S2 0l^v^e)i^tv^5o 35 fc., :^>y 3 ysg2 
Olol®[:{i ^y/KNi) J: !)^5M®2 0 7^ 

[0 0 6 5] *U-f 2 0 0<£>jE®1£1 0 6X15 

M2l0lt tyv<)yM0O$li:MJtifc 

y - Km® i 4 a (in) i^^i mm&tt 

[00 6 6] nilS^bft*^«i^»fr^ 

-f2 0 0t**U «ttr*::i:K:J:?K 1f2 

if i o o tmmmnmgz&mm.^x^Zo 
[0067] m 3 utton h 7 fi. 3 mmm<n i 

II*»<MMfc^*4*«*i'--- if 3 ooo*5ttiift*H! 
B-eS>5 0 $L/-f 3 0 0^ ®3£7fe®<D^gg££ 2 o 
«*.r*5 9, nif3 0 3, fS&m 3 0 4, pSf 3 0 
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[0 0 6 8] if 3 0 0 <^<^WW*S/£^^a3:, 

4*fci, ituiaou- if i o o. X«2 0 0t^f4il 

fc«U If 3 0 01*. ®BStfc^fci6, i2 

^n^il 0 3. f£&mi 0 4, plil 0 5 12, ®3§ 
*aOnS»3 0 3, Sffil3 0 4, pM®3 0 5<tgg 

[0 0 6 9] B7^5)fl]5SlC, *^f3 0 0OES 
« 1 0 6 107i: CDPflRlteu If lOOtH 

[0 0 7 0] r<7>«K % IHSI^fb^^Yt^ife^^Lx 

—tf3 0 04r*fifcU fttt+SrtfcJ:?), if 3 

[0 0 7 1] (SI4IHJ6W IHSfi, *S§4j£J£#Jtf) I 
Ilfleaft**^****^— jf 4 0 0OgfttH£«l» 

**i-ffi3a;fi5&Bfa5ia*T?*>So *l — if 4 o o<D&m& 

ttt*i^««(oi/- if i o o<D*mftmmm&tmm 
CXhV^ if l o o t<D±^tj:mm^^^m 

ffil0 6lCo^Ttl^«ffcS Q 

[0 0 7 2] r<D«}^ III]R£ffc4*J^fl^%¥*#^ 
-if 4 0 0£IJ y^fflfcfltofcU -fr^firv h 1 OCO^ 

if 4 0 OlCiJ^Tfc, ® l^JfiWco Illl^^t* 
*ft**H*»* i'— If l o 0 irliiMSSK:, #38W<oftsffl • 

[0 0 7 3] (si 5 hjsw B9«:, 5 mmm<n i 

if 5 o o^stg^i 

Sr«i-«*W*t5fc5H"C*>So l 0 Uiif^r-TTS 
fe, 10 2tt/<y77*, 1 0 3tenM&iktf!) *}J*m 

it&to*m#m* i o 4 ttjstt*, i o 5 ftpMmtx 
v v^it&yh^mwm. loe ttiE«ffi, i o 7 fa* 

[00 7 4] $fc, 10lifft!l-KtSl4, 16255 

i i i Rif^m i 3 x <o ±M<oiEmm 1 o 

6 »J:tFft«il 0 7 t*^r»«5H«*iXTV^a o *m 

»fffi^*5*tjE«is i o 6«)piawy t^mit^^ 
1*1 (pS^y^^Fl) i o 5 b<D&f&n&<o* V 

l»$$:fir ^it6/c^t^^l — 3 m 
[0 0 7 5] tit; rO**#^f 5 0 0<DMct>± 



( 8 ) 



13 



2001-230498 



[0 0 7 6] ffl9^^tflI^J:5l^ -(DmrfttCkfl 

r% mia<o*jfi«i^4-c#&*tfc«i*fcao*.. Hfc, 

[0 0 7 7] (jR6HElkM) Sioi:, *SB6SOG09fc: 
U-if lOOIt 0 2 {c§B«c L 

if i o o tmth<Dxhz> 0 

[0 0 7 8] fcfcTU if:/^*^ h 1 Ofc#f *S«EB 

h i o*i. s i m<Dmfcmm<ni£&&) 

£<> 20 

[0079] m^ii. ^(ommEmmi o 6<D^i^ 

EB-r^#-C*>S 0 ^Ofgicj;!), mcJmJjfacomte 

efts. 

[0 0 8 0] Sfc, ±9«V^j»ai*S:#5fcAe, W 
»*tt«T»Ap-r*^. H 1 OOiMRJI 1 0 a SrJEtc^ 

^rs]t-®fi it, y - mm 1 6 coi£Ttc*"e*6j^s 1 

[0 0 8 1] Hi 0|Jl^i"«ft*»6|llS«(©«| 
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\C IIIjRS*Sr K— e>^Lfct>*> (fll*!*. AUG 
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